Energetics and intermediates of the assembly of Protein OmpA into the outer membrane of Escherichia coli.
OmpA is a major protein of the outer membrane of Escherichia coli. It is made as a larger precursor, pro-OmpA, which requires a membrane potential for processing. We now show that pro-OmpA accumulates in the cytoplasm of cells treated with carbonyl cyanide m-chlorophenylhydrazone, an uncouple which lowers the membrane potential. Upon restoration of the potential, this pro-OmpA is secreted, processed, and assembled into the outer membrane. Pro-OmpA made in vitro is also recovered with the postribosomal supernatant. It is efficiently processed to OmpA by liposomes which have bacterial leader peptidase that is exclusively internally oriented. These experiments show that: (i) the insertion of pro-OmpA into the plasma membrane is not coupled to its synthesis; (ii) insertion is promoted by the transmembrane electrochemical potential; (iii) pro-OmpA can cross a bilayer spontaneously; and (iv) pro-OmpA is processed by the same leader peptidase which converts M13 procoat to coat.